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(54) MANUFACTURE OF Fe-B-R PERMANENT MAGNET HAVING CORROSION-RESISTING 
COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a method for easily and inexpensively manufacturing an 
Fe-B-R permanent magnet, whose magnet surface has a corrosion resisting coating with 
superior adhesiveness with the magnet for developing stable high magnetic characteristics 
without deteriorating the magnetic characteristics, even when this magnet is left as it is for a 
long time at high temperature and high humidity condition of 80° C temperature and relative 
humidity of 90%, without subjecting the magnet to plating treatment or treatment using 
hexavalent chromium. 

SOLUTION: An Fe-B-R permanent magnet and a metallic piece are placed in a treatment 
vessel, and vibration is applied to them in the treatment container, and/or they are stirred so 
that a metallic coating can be formed on the magnetic surface. Then, sol solution obtained 
through hydrolytic reaction and polymer reaction of a metallic compound being the material of a 
metallic oxide coating is applied on the metallic coating, and heat treatment is carried out so 
that the metallic oxide coating can be formed. 
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So 

[0 0 4 0] 

mmm\ rctxiz. *sttft4 77072 3<§&«fc 
»u «BH*»fcj«?B, mm, mam, mstax^n^ 

CtlC£-yX&£>ntz 17Nd-lPr-75Fe-7 
B3B/£<D2 3mmX 1 0mmX6mmtS©ME 30 

SI*© C »i ^ n-»W«#*T£«*fli^Til!lJ£ u 

L7c 0 &3o, F e - B - R 3£,1ffiZM&'\<Dmm 

tHen^t<DT*{i^<, F e — B — R^Jpy Kfiffitc 

[0041] mt&i i : 1 5 omwmsmsm* at** 40 

#§■0. 5 1,111. 6kg)£*@0. 8mm, 

1 mm©sp3fe^A 1 K 0 1 , MM 

10 0kg) £S«5 0 1 comW]^^Jl^.m<D^MMic 
£AL (£tH8A«tt*yi£rtS»I>4 0vol%), 

iSiiiseoHz, mmmmi. smmo^trmw 

fc«a*5iWWfv\ KE^StcA l Lfc. 
fte>ft7c A 1 &H©§iJIH: 0. 0 5 (i mTfe^ft. vou 

ait^-rA 1 mm, zmm. *&» 

pHTliMU TJv-fzi-TjyymcT, S3lc^ 50 



^fF* 2000-232026 
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■T3i*±tf»ircA i&«**rrs«5fc»*u &m 

gfcff^TA 1 &ffii<D±k: A 1 Mftft£|l«£ALfc. 
W&ttfc&St (A 1 2 Ox l£fl£ '■ 0<x^3) ©SllSfi 
1 \imX'$>-otZo SMfiuOCKAA 5 0 p pmT$-3 

re, Btsssfc, a i ®m*frLT, a i m<t®&mz 
*tr sate** u& 8 o °c x ffl^fjgg 9 o %<DMumm 
icx 30 ommm.su wmmamw&ft? 

£S4£*f 0 *SH£:LT, ?#kft7cfi$Btt, iSiSiiS^ 

r * u u- h m&m • /\- ko y * g - 5 
5 : minfl^inttg) *ffl^r, »5nfc«5*»« 

BU**ill!li£LfcfcC3, 331kgl/cm 2 

[0042] maw 2 : n»0ij 1 xmzntc, wamm 
ico. 0 5 (i moA 1 ftd«tri«Et»i/, a 1 1 
^-rs ift^», mm. &m<tm. wmm^^wm 

zwmu 7 : jy?3-T4y7mcx, m.3\c*?3\ 
%±ifjmxmav, mwrnzn^x a 1 &mo±ics 
i mcm&m*B&.\sTzo wznrz&m (s i o, & 
m-o<x<;2) (ommito. 8nmx$>irc 0 

(DCMIZ4 5 0 ppmtfeofco &§l©1§jg{i# B B B KT* 

vnmt lx, mmm 1 tra-^©E^A/»fisii* 

5, 2 7 4 kgl/cra ! fclr^«nfe«*^bfc. 
[0 0 4 3] HK0II3 : HRffll 1 1»f»6tifc, fi^Sa® 
ICO. 0 5/tm©A lftM*#-r*«5te:»U aitc 

^■rz rit&m, mm. gfeitm. ^mmm^Mm 
&f$.ft\cx. m2ic7K?$&m. ttSii aiSpHWhw. 

Tjvirn-Tjyymz.x. mz^t^ 
%±immxMiaL. ««aa*fToTA isn<D±tcz 
riwt*&it*jB«Lfc. nznrc&m. (zro, g 

Sg: 0<x^2) <ommt \ nmX&^Tco im<t><Dc 

««4 5 o P pmx&^rco &m<ommimm?&-3 
rco ±.m<Diimx>nt>nrz. m&%m\z. a i &mz-ft 

LX. Z r»ftWft«*Wr*«5fc»LT, H^M l 



(8) 
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[0044] torn 4 ■ mkm i vmzntc. wg%& 
ico. 0 5/tmOA i6»*^r-r*«E»c«u ait 

i iwt«ftii*«isufe. » snfe&is (t i o, a 

m : 0 < x ^ 2) £>^/p{i 1 u mT'Sofco £H*<DC > 



14 

* B(i3 2 0 p pmT'fe^fco £MOWBtt^Aff-p%o 

/-co ±E©*aT»6nfc, mzmmc a i &«*^ 

[0 0 4 5] 

can 







«» 










4* 










«» 




x£y— ;u 












aw 




5SK 







[0 0 4 6] 



[0 0 4 7] 





E^Sl^Cwtt) 




(CP) 


pH 










ic&o 


OjOOS 


0 




20 


2.4 




1C5*2> 


0.005 


0 


20 


1.5 


2.3 


MB 




01)05 


0 


00*5) 


16 


2.6 




30*4) 


0.002 


0 


1 


2.1 


2.1 



(£l)AI,O a tftg 

0*3) Zr0 3 »^ 
(£4)TiO s ME 

(5*5) xsL+xmsLmm 



★ ★ [S3] 





(om/min) 








5 


2S0HC X lOmin 






5 


150%x10min 


(gi*Jtif-«wa»$0i*y5gL 


fci'JsB 


5 


250^0 X 10mm 


ui«±if-~iiiu)sniM>SL 




5 


25tffc x 10min 


(9l«±lf-»«M»)SI3ltUSL 



[0 0 4 8] 



* <r [S4] 







***** 




SftS*fft*M9l 


BKkG) 


iHc(kOa) 


(BH)max(MGOe) 


BKkG) 


iHcfcOe) 


(BH)max(MGOe) 




11.4 


16.6 


30.6 


11.4 


16.4 


29.9 






11.4 


16.6 


30.6 


11.4 


16.3 


29.6 






11.4 


16.6 


30.6 


11.3 


164 


29,8 


fcfbfcL 




11.5 


18.5 


30.6 


11.3 


16.3 


29.7 


&<b**L 




11.3 


18.7 


30.5 


10.4 


15.6 


27.3 






11.4 


18.6 


30.6 


10.0 


15.2 


26.5 





[0049] itnm i : rnGtotmnzisim. mm, 
s 7 o 'c<D&mmicmm u mzmmicmm i ? m<o y 40 

[0 0 5 0] i±&0ij2 : ffiEttt^ttlcttLT, 

[0051] nwm 5 : nmm 1 x-n^ntc. mzmm 

ICO. OSf/mCDA lftM*#-r*at5fc»U «5lC 50 



ABto±ts i - a imitmxam&m^mmLit. 

fttcAm (SiO, *AliO, ftM:0<x£2*0 
<y^3) ©j^Jiao. 9^mT**ofCo j£BI*OC« 
ti 2 9 0 p p mX'^Tco &m<Dm&lUt&MT-&? 

rco imvysmT-mztitz. msmmic, a i &m*fr 
lt, s i - a i«^t*&ii**rr*»5fc*fL 
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(9) 



Wr«**fTif\ »5nfc«E©^irS»«fi*8ffl£L [0 0 5 2] 
i/cm ! i^Sffinfcfi^b* [g5] 
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1 


Sited*! 


1 AifcStt 1 ftft« 1 »3g<t« 1 ««»Sffi 


EMU 







(SO (H 4 C,0) a SiOAI(OC,H 5 ),T»«**t«fl:d«! 



[00 5 3] 



[00 5 4] 



[00 5 5] 



X X [g6] 





Cwt%5ia l +AI,O a aj»| aj/skai IMU/UftftW ft/ftlfcftft I (CP) 


pH 




1 I 0.2 I 0.005 I 10 I 1.7 


2.6 



★ ★ [g!7] 



1 


5l*JblfBfi 

(cm/min) 






OSES 


5 


lOOPCxlOmin 





■fr ft [g8] 



1 ft£ttttttfll 1 MttttM* 




1 BKkG) |iHo(kOe)l(BH)max(MGOe) 




(BH)max(MGOe) 


SttWI 11-4 I 18.6 1 30.6 I 11.4 | 16.3 1 29.8 1 *<t*SL 



[0 0 5 6] £Kffl6 : 3 OfiTOBISttBtRti- (MM* 

^ao. 1 1, aao. 32kg) tmmo. 8mm, 

fi£ 1 mm©@P5a«S nfr (!Wti2 1, M 1 

i kg) *®m3. 5 i<oim'*\sA4im(D9ammc& 

AL (^tf-SAS«MaSrt^«06 0 v o 1 %) , M 
m$L6 0 Hz, Wmmmi. 5mm^fflCTaSWfe: 

saa*5i^Him\ ommati: sn&mzje&Lito » 

6 tltc S nj&J^DHJifciO. vOl/jft 
l9lC*fS i {t£%, ft&gl, SJgfcSK 

pHT»«SEU f^y^-f^y^tcT, II It 

^■T5i*±t«arpsnAgi*w-r*aiEfca*u & 

WSItoT S n j£BI<D±lC S i lMttft£Bt£J&£l, 
fco f#e>ftfcj£§l (S i 0, &§| : 0<x^2) <0jgBI 
fiO. 3 /imT'Sofco SI4"0Citt3 5 0ppmT' 

[0 0 5 7] mi0|7 : 1 5 OfflQBtSfflKKfr (Mfr 
ttS«0. 51, 111. 6 kg) t&m \ mm, g5 
1 mmO&RttttZ ntt (j|frtt§fi2 0 1, gft 1 0 
Okg) £S«5 0 1 <DMi)/^Wl/^S(DSasmfcjSA 
L (^It&AM&jaJISrtSa^M 0 v o 1 %) , JStt 
9&60Hz* SM&ffil. 8mmCO^fttT^iCWcM 
K5WtI\ KE*BifcZnftBt*J&8Lfc. 



5i*±WMTZnft««*r*afBfciiffu m&s 

e>nfd£Jl (SiO,jS^:0<x^2) OUffliO. 
1 lirnX'^-otZo »©Ci(i4 SOpprntfeo 

fc, f&5IBlc, Znfti*/ILT« S i ttftftAlte 

[0058] mmms -.nmn-cmztirz. mmm 

ICQ. 2 nm(DZ n&m*^-?%WS\cttL, I9t^ 

-r z rft^a, mm. SMim. m®®®tsMk<D& 

$#lcT, Si ofc^-TffljS, )teia^<tD*pH<D^;i/?S 
*W1EU T^'y^-f^y^lcT, 11 Hew* 
5l*±tfi»rc!MiU ^MS^tf Z n&K©±k: 
Z riWfcft&«*»iaLfe. If (Z r O. jg 

40 §:0<x^2) <DK®(±0. 6/imT'S-3fc„ 

(0Ciai4 0 ppmf^fto AfltOlfi&tt^AK? 
fc^fco ±C©*ffiT»6nfc, fKSISfc, Zn^BI 

Ml i:HHfefl^iWHt3taa«ai«ff'3fc. 

[0 0 5 9] 
[19] 



(10) 



17 
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■MIS 

















[0060] 



[006 1] 



* * [g 1 0] 









ft IS 

(cP) 


pH 










10«£1) 


OJ001 


0 


1 


1.8 


32 




1C*1) 


0.005 


0 


20 


1.6 


23 




50*2) 


2 


1.5 


1 


1.7 


3.8 



caosio,»» 

(£2) ZrO a ttJ3[ 



* ^ [81 1] 





(cm/mtn) 


etftui 






10 


1 OGflC X 20min 






i 5 


15tftx10min 






3 5 


350°C X 20min 





[00 6 2] 



★ ★ SU 2] 











BKkG) 


iHo(kOe) 


(BH)max(MGOe) 


BKkG) 


iHo(kOe) 


(BH)max(MGOe) 




11.4 


16.4 


30.4 


11.3 


16.3 


29.8 






11.3 


16.5 


30.5 


11.3 


16.4 


26.9 






11.4 


18.5 


308 


113 


16.4 


29.8 





[00 6 3] 

i&WVWm *»0WX i»ftttftM*WrSF e-B 



* 9 o %<Di&u&M&ftTicmmfmmLx^mm&&& 

tgT*S 9 . ffittmc&tltz F e - B - R 3R*^«E*SI 



(31) gft*i£3i#*§ 1#^P10- 303731 

(32) fiftB ¥$10^10^ 263(1998. 10. 26) 

(33) «ft*£»B B# (J P) 

(31) ft$fcffc£§I#*§ WP10-349915 

(32) gftB ¥$10ffM2£9B(1998. 12. 9) 

(33) «*«±»a a* (jp) 



(72)5S»S 

^Kfl?HSgl5S*HTfl:;i| 2 T§15#17^ 

F£-A(#%) 4K018 AA27 FA23 FA24 FA27 KA45 
KA58 

5E040 AA04 AA20 BC01 CA01 HB14 

HB15 NN05 
5E062 CD04 CE01 CC07 



